Docket No. 241433US2S 



IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

IN RE APPLICATION OF: Yoshiaki ASAO GAU: 
SERIAL NO: NEW APPLICATION EXAMINER: 
FILED: HEREWITH 

FOR: SEMICONDUCTOR INTEGRATED CIRCUIT DEVICE 



REQUEST FOR PRIORITY 



COMMISSIONER FOR PATENTS 
ALEXANDRIA, VIRGINIA 22313 



SIR: 

□ Full benefit of the filing date of U.S. Application Serial Number , filed , is claimed pursuant to the 
provisions of 35 U.S.C. §120. 

□ Full benefit of the filing date(s) of U.S. Provisional Application(s) is claimed pursuant to the provisions of 35 U.S.C. 
§ 1 1 9(e): Application No. Date Filed 

H Applicants claim any right to priority from any earlier filed applications to which they may be entitled pursuant to 
the provisions of 35 U.S.C. §119, as noted below. 

In the matter of the above-identified application. for patent, notice is hereby given that the applicants claim as priority: 

COUNTRY APPLICATION NUMBER MONTH/DAY/YEAR 

Japan 2002-235070 August 12, 2002 

Certified copies of the corresponding Convention Application(s) 
H are submitted herewith 

□ will be submitted prior to payment of the Final Fee 

□ were filed in prior application Serial No. filed 

□ were submitted to the International Bureau in PCT Application Number 

Receipt of the certified copies by the International Bureau in a timely manner under PCT Rule 17. 1(a) has been 
acknowledged as evidenced by the attached PCT/IB/304. 
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h>^;VM^^,^fet (Tunneling Magneto-Resistive : J^T, TMRhV^) %} 

[0 0 0 3] 



3 



ffiIE#2 003-3025640 



#2002-235070 



ISSCC2000 Technical Digest p. 128 Ta 10ns Read and Write Non-Volatile 
Memory Array Using a Magnetic Tunnel Junction and FET Switch in each Cel 
U 

i^^^AT^t^^^'JIl TMRiBHCj: »j "1", "0" -fif?g£sB 

m-r&o mi uzB-t^oiz. TMR^-f-ii, mmm ihy*)imm.m) 
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[0 0 0 9] 
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##fr;fr5. 01 4 A0|||»;fttfj&||lC^*-J:3JC, Hard-Ax is^|nj(Da^HyO 
^l^iaot, TMRi?0g^i^*^S JCiftM&Easy-Axis;#lRj<Z)^ 

#HxcD^^$t>^tf^c zomMtefflH-tzztizi: ri/'f^lCSISIl 
IMBL^©Mi:#4tl)TMR||^©^i:f-^5:ftatfii:^ttl) 
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HJj&CGO~CGN, mWLOMfrltiLy- MRRWL0~RWL7-, t7- MR 
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^-#i|ggm«i£^-«£-£tfo *MT«ti4*©f- «I/00~I/03£ 
^■A/T^So 7 s -*i»I/00~I/03li, -fe>XT>^llIJ?& (S/A) 3, Ify MR K 
5>f A , -®S&&tf tfy hHi/>*-HII^ (BL.DRV./BL.SNK.) 4 IZM^Wlzmm 
sjitv^s. izyxTy7m$&3& y T-*-#M<frfflLB#, -r-«I/00~I/03{C 
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*f- h®i&CG0~CGN{C^3*lTV^ o H 1 ~||N^^A^f - h [I|g&CGO~CGNW: 

3¥2-0~2-Nm^tl^-O&T i -# fcs^jcg^-r-s,, $1~INA 
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ZtliZJ: »J, fgl ~HN#5^>f- MaS^CGO-CGN^^-rtl^-O^S^^tl, 
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it^yWH 7tctt, aftS^JR^&^tBIRo^^U-fe^l 0#, 

»itf#MKtCSWa*lTV**. ^StftiR^W-Wtt, (Tunn 
eling Magneto-Resistive: TMR) $lJg#^!jM £ tlfc, l^^^TMRl^t'feS 

. mmat'tv-tjii o li-eti-rti, try h^BLfcm^^c^Msti^^t^tc 
, Ss^ffiuy- K*swwLic«fc yjg^sns. 

[0 0 3 2] 

7^^7©n^5:S^t5 0 n^n-^i 1 &, M^tin^r KU^R.ADD.® 
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[0 0 3 9] 
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*=£V -bJKDm 1 tf>#!&5*1-¥®l2K 0 5 B t±0 5 A# <£> 5 B — 5 B«gtC?fte> $T 
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t;i/h7>^^^t l 3 \t % ii«PIi/'j3>ii2 l ©3&^«$cicjgf£3ft 

. -fe;i/ h9>2?^* 1 3 }£, 4*- Mi2 4&t>*N§tfV-*/ KIM >«2 5 
fc^So >f- hM2 4 l±, |fi2 1^^-M6H, hBMfclR 
2 3 tc<fc »;*fi»34x, fH 1 ©#fttcMtf, KifiRBWLi: LTtMB-rs 

o v^yv*& i 3©_L#jcte, y-xi(sD 26-1, tji/fi^r 

2 6-2#?gj£S*iT^.5. Mx-liH 1 #;i/J§fc J; VM$,£HZ> 

. V-^I2 6-Ilt i^ffilf?- KJKRWL^BfC^l ©#t*JSC$£tf, fH 

*#;i/-^K:3>#? h2 7 &/rbT, t;i/h7>^^©V-x/KV>f >fg 

^Je 2 5 <D— M;U*y 3*1 5. t;^^>f 72 6-2il Hi 

I^^;t/-itn>^^ H2 7i:^Lt, h ^ y V x# © y -x/ K i/-f > 
fi«2 5 0M, #9>ttf Ki/-f >««jclg«ia*i*. y~x*R2 6 - l&ZflzA, 
fctf-f 72 6 - 2©±#fC&, #£&<&y-R§S (WWL) 2 8 - 1 JkXfUfyfoV 
>f72 8- 2^M$Hl.c ZLftPjli, «A«»2fil ir^lK: i y^SnS 
„ -fe?;n*f?V 7 2 8 - 2 ft, m2M*9n/-miM**n'^y#9Y2Q*'ftl> 
72 6-2 (C^$tlS 0 F$£2 8 - M^ffib 

- iMt;i/^^7 2 8 -2©±#tc«, ir;i/P^n-^;i/@e«g3 otfM&tzti 
(*f<7^ 7 2 8 - 2 tc«»a*l*. t;WD-A;«3 0J:i;it i^iJni^ 
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fti^^sMiii 3 1 %LZ$mmmm 3 2, mm® 3 1 £«&c3B&jff 

3 2 iKDra{c^$tife«'ti#»ffiS*^^^ h>*;i/KM«3 3 

steins A^^smtc^-r j:e>(c TO^itiia3 4M«ja3 5 *mi>tc 

#?-K$S2 8- 1 t^mrJ^mi <DjjfoW&o£?^ffiM2ti&o ^*UCJ:U, 
TMRifCW^il (Easy-axis) ft, a _ f?£ 2 8 - 1 #J£tfS 

fB(8US3 2&lfy hifcS (BL) 3 6(Cg8K2;ftT^5. feT* h^3 6 tt, 

fiMxt *^2©^rI^lC®OtT^S4x-&. 3*UCj:tK TMR» 

[0 0 4 4] 

2©Hlfl) 

[0 0 4 5] 

0 6 (C^fJ: ?JC, 2 ©HJg^JKti, TMR||t^<Z)Xfcf>(Z>|Rl£#, ¥M 
*^Btt'-yhi!(Cf btltA^I^^tio^t^S. TMRi 

TMR&^#¥fTE9ia7£a>»-&, TMRi?0Xlf>lt 2o®|#ffiM 
W £*UCJ:»K TMR^^©Xt:°>©|Bj#{±, JITtfv hi»K: 

fbtiiiA^I§S:ti0 0 TMRS|H^Weii20£U 6 IZ^ J: e> 

lC£WMVN£TMRfft^££^CM^£TMRiit^£ SrSSStCgBfi-r S 3 £ T? 
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[0 0 4 6] 

03%1C.m : ^ffl^ff^ 6 , 0 0 5, 8 0 0 

[0 0 4 7] 

dftlc^vK IS l ©llS^i Millie, ^-#tf>, 

[0 0 4 8] 

(Sg3©§life7£fflO 

[0 0 4 9] 
[0 0 5 0] 

[0 0 5 1] 
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[0 0 5 2] 

[0 0 5 3] 
[0 0 5 4] 

[0 0 5 5] 
[0 0 5 6] 

mmLfcizJi^. fflQlzB-txJ y^M&tfte^. v^t££?nx,K-f > b§5tf> 
•fe ;t/^ £ ^ffi f £ ^ h tf*SM x* & -5 o 

[0 0 5 7] 
[0 0 5 8] 

cm l 

hi ~fg 3 (Dmmmm iz x mm u & a^s^^m^ 3 tc a, tmrh^^^ 

[0 0 5 9] 
[0 0 6 0] 
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5 2, h>^;i/ifI15 3, Mil 5 4%.X$UnMl 5 5#I^Stl 
[0 0 6 1 ] 

»«ffi|15 1tt, ^ttJf 1 5 2<Z)Xlf>CD|nj££@3g^£®T*&3 0 Ml® 
[0 0 6 2] 

Tsiii5i(t w*.i*mm&m ^mmvM< l^u, ^ 

Tin 5 1 tmm> &m 
izmvxnvbtiZo ummi 5 5&, M^^mn 5 1; Mttjgi 5 

2. h>^;«H5 3, BHKttJfi 5 4&tf^«« 1 5 5 Zrt#--y<>f~? 
[0 0 6 3] 

^^Ttii 5 1^111 5 5\zmtz>^-mt. urizwim-t&mz- 

[0 0 6 4] 

WI1 5 2, 1 5 4©#WJi:lt{t Tt30»}£W3^£#T-££ 

[0 0 6 5] 

Fe, Co, Ni, ^fett-etie>CD^ 

Cr0 2 , RXMn0 3 -yf©ttt (R:#±I, X:Ca, Ba, Sr) 
NiMnSb, PtMnS b ^(D^>f 7. (Heusler alloy) 

_tfBM'ffi#l 5 2, 1 5 4(DttmmiZ&^X. 
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[0 0 6 6] 
[0 0 6 7] 

Ag, Cu, Au, Al, Mg, Si, Bi, Ta, B, C, O, N, 
Pd, Pt, Zr, I r , W, Mo, Nb 

mm'&rn 152, 154 omz <z>$i&, &w&m 152, 154 tfnnm&. ( 

super-paramagnetic) tC«5&«;^SS©ffSJK±tCf 5 * i:if**. 

»WlttJil5 2, 1 5 4<Z)J|t$£0. 4nm«±ilt5 0 &ti£t£M 
15 2, 1 5 A(Dm^(D±mtmcM^i)\ "«^.«TMR3j|^©#3S±l 0 0 n 

[0 0 6 8] 

[0 0 6 9] 

Fe-Mn, Pt-Mn, Pt-Cr-Mn, Ni-Mn, Ir-Mn, NiO, 
Fe 2 0 3 

[0 0 7 0] 

AlgOg, Si0 2 , MgO, A1N, B i gOg, MgF 2< C a F 2 , 
SrTi 0 2 > A 1 L a O s 

mmmx\ mm. mm&x$yym(n<pft<£b^irixfr~^zzbK^Ajx^'z 

[0 0 7 1] 

W*7*ir&ib\*. h>^i«H 5 3ffij|S5:10nm«Ti:tSo £*Wi, 
[0 0 7 2] 

m 2 <2#n 
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HI OBH TMRi?©i2©M^^tliffi0T^5. 
[0 0 7 3] 

[0 0 7 4] 

i4 0B(3tJ:e)^ Ti£JS 1 5 0±&Cl£, S91ttI15 1-L MffiJf 
152-1, h>^;i/(^Mjfl 5 3-1, &m'&mi 5 4, h>^Mf|15 3-2 
, mm&M 1 5 2-2, MMfll 5 1-2, &tf&M®l 5 5#J»7£^£*lT 

[0 0 7 5] 

l5 2-2«0fIi:lTi|gU 

1 5 4 t,mmmm£LTmm?z>» Jx®m*&.m 1 5 1 -m, mm 152-1 

© 7, £°><£fa££@;£-t M^ttiSl 5 1-2&, mil 5 2-2 

<Z> * fcT > tf) IrJ £ £ @ 5fe -T 3 S T? -5 D 
[0 0 7 6] 

£]^3gffif$&C&tf£S#L'fI ^;b#>£MR.£fc (magneto-resistance ratio 
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